Of the first 2000 incidents reported to the Australian Incident Monitoring Study, 56 (3%) involved environmental hazards or injuries to patients or staff. There were 17 cases of oral trauma (14 of tooth loss or damage, in 7 of which poor dentition played a role), 10 incidents involving problems with the operating table, 6 cases of skin or eye damage and 6 cases in which an electrical hazard was identified. Five incidents occurred during transport, and there were 4 cases of monitor induced trauma, 4 "needlestick" injuries and 4 miscellaneous incidents. Recommendations are made for trying to avoid or reduce the incidence of some of these problems.
Each step in the process of surgery, from transport to the operating suite to discharge from the recovery ward, involves a wide range of equipment, activities and staff. These steps all carry a significant risk of physical injury to both patients and staff which, although rarely a cause of surgery-related mortality, contributes frequently to minor morbidity. The first 2000 incidents reported to the Australian Incident Monitoring Study (AIMS) were analysed to identify the nature and cause of environmental hazards and injuries to surgical patients in clinical practice. Although not directly affecting the safety of patients, a number of incidents of staff injury were reported; it was decided to include a discussion of these in this paper.
METHODS
Information of relevance to incidents involving physical hazards was extracted from the first 2000 incidents reported to AIMS. AIMS involves the voluntary, anonymous reporting of any unintended incident which reduced, or could have reduced, the safety margin for a patient. Details of the AIMS methods are provided elsewhere in this symposium. 1 All incident reports were studied in which actual or potential physical trauma occurred to a patient or staff member.
RESULTS AND DISCUSSION
Of the first 2000 incidents reported to AIMS, 56 (30/0) involved physical hazards or injuries to patients or staff. These were categorised as follows: oral trauma (17 cases); incidents involving the operating table (10 cases); incidents due to dermal or epithelial injury (6 cases); electrical hazards (6 cases); patient transport (5 cases); monitoring hazards (4 cases); needlestick injuries (4 cases), and miscellaneous (4 cases).
Oral Trauma (18 cases)
Of 17 cases of oral trauma during anaesthesia, 3 resulted in soft tissue damage and 14 in tooth loss or damage; all but 2 were a result of oral instrumentation. a)Tooth Loss or Damage. Seven cases of tooth damage or loss with tracheal intubation were reported; 4 of these were in patients with poor dentition. In 2 of these cases faults in technique were identified by the reporters involved. In one, fracture of a tooth occurred when the patient coughed during laryngoscopy which was attempted too soon after administration of a nondepolarising muscle relaxant, and in the other an intern applied excessive pressure on the upper incisors despite apparent adequate explanation of the correct intubating technique. There were 2 reports of tooth loss as a result of the patient biting on a rigid oral airway. In 1 case a tooth was fractured by the Boyle-Davis gag during tonsillectomy, in one dentures were fractured when the patient coughed them onto the floor prior to extubation, and in one a missing tooth proved to be longstanding when the patient was questioned in recovery.
Overall, in 7 of the 14 cases of tooth loss or damage, poor dentition was thought to be a contributing factor, yet many of these appeared not to have been detected preoperatively. Tooth damage is a frequent cause of medicolegal claims related to anaesthesia. It is important that a preoperative dental examination be carried out, with, if necessary, discussion of the risks of tooth damage. b)SoJt tissue damage (3 cases). One was a tongue laceration incurred during a difficult intubation, one was a lip laceration during intubation by a junior trainee and one was a palate laceration during throat pack insertion.
Incidents Involving the Operating Table (l0 cases)
Four incidents were reported of an anaesthetized patient falling off the operating table or transport trolley. In each case, the respondent identified eminently avoidable contributing factors to this dramatic adverse event.
The first patient in this group was an obese parturient with polyhydramnios undergoing caesarean delivery for twins. Following the induction of anaesthesia, and as the trachea was being intubated, the patient began to slowly slide off the table. The woman had been in the recommended "left lateral tilt" position, and although one nurse was by her left side, this assistant alone was unable to prevent her descent to the floor.
A second fall from an operating table occurred during emergence from anaesthesia. Upon the unexpectedly rapid recovery of consciousness, the patient struggled and rolled off the table; tracheal extubation was completed on the floor. The 22-year-old male patient's medical history included heroin abuse; it is possible the inexperienced anaesthetist underestimated the tolerance of this patient to central nervous system depressants.
Two incidents described the fall to the floor of an anaesthetized patient secondary to equipment misadventure. In the first case, after the anaesthetist transferred a 3-month-old infant from the operating table to a trolley, the wheel of the trolley collapsed, sending the child tumbling to the floor. The reporter ascribed the event to the age and metal fatigue of the trolley.
A similar incident arose when a patient was transferred from a trolley via a "slide-board" to an orthopaedic operating table of the type used for the pinning of femoral neck fractures. On withdrawal of the "slide-board", the anaesthetized patient slipped onto the floor. Another anaesthetist completed an incident report in which he described several "near misses" involving patients falling to the floor during transfer from the trolley to the operating table. Factors listed as contributing to these incidents included poor communication and planning between the theatre staff moving the patients and the lack of a specific protocol for transferring patients onto the operating table.
In a further three incidents, operating table failure decreased the margin of safety, but without the patient actually falling off the bed. During the movement of an anaesthetized patient from the induction room to the theatre, a wheel fell off the portable operating table, and the patient was saved only by a robust clinician holding the table upright until the wheel could be replaced. In a similar case, also while bringing an anaesthetized patient into the theatre, the head piece of the operating table came away from the main assembly when the anaesthetist used this part of the frame to steer the bed. Fortunately, the patient had been positioned so that his head was not over this part of the table; uncontrolled rapid cervical spine extension was thus avoided. Further good luck prevailed when the heavy metal plate just missed the anaesthetist's toe as it fell to the ground. These two incidents might be used to add weight to the argument against anaesthesia induction rooms.
In a third incident, during eye surgery, an ophthalmologist unintentionally knocked with his knee the control lever of the operating table for the platform under the patient's head. This movement resulted in the platform completely collapsing under the head. Again, fortunately, hazardous neck extension was minimised, this time by the descent of the platform onto the surgeon's knee, limiting the angle of collapse. However, this small but sudden movement of the head had the potential to compromise the success of the intra-ocular surgery, and the ophthalmologist sustained an unpleasant bruise; operating tables with surfaces which collapse in a gallows-like fashion have little to commend them.
The process of positioning of a patient on an operating table may also incur risk; this is demonstrated by two incidents. In the first of these reports, the failure of communication between theatre staff resulted in the rapid lateral flexion of an anaesthetised patient's cervical spine. In the second incident an arm belonging to an anaesthetized patient fell, unseen, to the side of the operating table during repositioning of the trunk for radiological studies; this limb then became caught between the table and the X-ray machine. The movement of the anaesthetized patient should be a fully coordinated manoeuvre between all involved, with the anaesthetist the conductor in most situations; every member of the theatre team must be made aware of this planned and supervised approach.
Anaesthesia alld Intensive Care, Vol. 21, No. 5, October, 1993 Dermal or Epithelial Injury (6 cases)
Removal of skin tapes resulted in skin loss in two incidents. Use of skin tape is frequently unavoidable but its risks must always be considered, especially in those patients with fragile skin.
There were two reports of corneal abrasions. In one case the eyes were not taped at all and the abrasion occurred when drapes were placed over the patient's face. In the second, eye tapes were inadequately placed by the anaesthetic assistant. As the cornea is very susceptible to drying, trauma and applied solutions such as iodine, eye tapes and/or lubricant should be used in all but brief procedures. When doing so careful attention must be paid to complete closure of the eyes and sealing of the tape edges.
Two cases of burns were reported as a result of lights placed too close to the skin; one was used in an attempt to warm a site for venous cannulation and one to assist intraoperative monitoring of the patient's colour under the drapes.
Electrical Hazards in the Operating Theatre (6 cases)
Six incidents were reported in which operating theatre equipment was associated with an electrical safety hazard. In two of these cases, surgical electrocautery unit dysfunction was involved. One patient sustained a full thickness skin burn following the hurried and incomplete application of the diathermy return plate to an unprepared skin site on his leg. Despite the inadequate placement of the plate, the electrocautery unit was also considered to be at fault because it allowed the passage of current in this unsatisfactory circumstance. In the second case, an electric shock was experienced by the anaesthetist during diathermy use when he simultaneously placed one hand on the anaesthesia machine and the other on the electrocautery power unit. In this incident, not only did the electrocautery unit appear to be faulty, but the anaesthesia machine behaved as a route to earth.
In a third incident, an anaesthetist experienced an electric shock when he touched a trolley housing anaesthetic monitoring equipment. The power on the trolley was supplied via an earth leakage core balance (ELeB) device mounted on the anaesthesia machine. Two hours previously, another staff member had received a similar shock when he had touched the trolley; he had not alerted others to the problem. On this second occasion, all equipment was switched off, replaced and sent to the bio-engineering department for inspection. The fault was discovered to be a broken plug socket in the ELeB device. The design of blood warming devices often combines an electric power source with a water bath for heat transfer. One incident was reported in which this type of warmer was associated with an electrical hazard. An anaesthetist experienced an electric shock when he placed one hand on the fluid warming device and his other on the drip-stand to which pressure transducers were attached. Subsequent testing of the blood warmer revealed it was allowing excessive current leakage.
In a fifth incident, an overhead heater in use during surgery on a neonate was the source of a hazardous current leak. This heater had been hastily repositioned such that its power cord became tightly twisted around its central support pole. Immediately following this manoeuvre, for reasons not reported, a loud bang was heard, a shower of sparks flashed across the foot of the bed, and the theatre electrical leakage alarm was activated.
The final incident in this group occurred when an open half-filled fluid container was placed on the top surface of an invasive blood pressure monitoring unit during a surgical procedure on a critically ill patient. The monitoring unit was totally incapacitated when the container toppled over and the fluid spilled onto the top and back of the unit. This misadventure occurred at an unfortunate stage of the operation when the patient's blood pressure was falling and there was there was no access for manual blood pressure measurement.
Incidents Occurring During Patient Transport (5 cases)
In the first of these incidents, great harm could easily have befallen a neurosurgical patient when, at night, her clinical condition deteriorated in the recovery ward, precipitating re-intubation and ventilation, and an urgent computerized tomography (CT) scan. The CT room was in a building separate to the operating suite, and these two locations were connected by an open area. Following the eT scan, while the anaesthetist was pushing the patient across the open area to return to the theatre, one of the wheels of the patient's trolley fell into a ditch. This caused the monitors, equipment and drugs all to fall to the ground. The patient suffered no ill-effects. The anaesthetist commented that this type of incident had occurred previously at that institution. The report highlights the vital need for every hospital to ensure safe and well-established routes of transport within its boundaries for the highdependency patient.
The failure to maintain an adequate minute ventilation with a non-hypoxic gas mixture during the transport of the intubated patient is the problem common to the remaining four incidents in this group.
In the first of these instances, during the transport of an anaesthetized patient from the CT room to the operating theatre, the Mapleson B breathing circuit in use broke at its connecting hub for the fresh gas tubing, rendering mechanical ventilation impossible. Before signi ficant morbidity occurred, the patient was returned to the CT room where another breathing circuit was obtained.
Ventilation by hand using a breathing circuit with a non-return valve was employed on the transfer of a patient from the intensive care unit to the operating theatre. An initially adequate flow of oxygen was supplied to the system by a portable oxygen cylinder. The patient had a large shunt as manifested by an arterial oxygen tension of 65 mmHg on 65070 inspired oxygen. During the journey, the patient became restless and dusky in colour despite an adequate minute ventilation. Pulse oximetry was not used during the transfer of the patient; upon arrival in the operating theatre, the saturation was found to be 78070. The oxygen cylinder and valve were sent for inspection, and a jammed reducing valve was discovered, resulting in inadequate inspired oxygen concentration.
In a separate incident, a similar patient was transported from the intensive care unit to the operating theatre; this duty was delegated to a junior medical officer. Upon arrival acute hypoxia and hypercarbia were noted; the patient had not been monitored during the journey. When the senior anaesthetist received this patient in the operating theatre, he increased the (inadequate) minute ventilation, leading to a dramatic increase in the oxygen saturation and a reduction in the end-tidal carbon dioxide concentration. He concluded that the junior doctor had failed to maintain an adequate minute ventilation. He listed as causative factors the sudden late addition of this patient to the list, and an error of judgement in sending an inexperienced assistant to collect the patient.
The final incident in this group occurred when a portable ventilator was switched off accidentally by an orderly as the patient's bed was manoeuvred through a narrow doorway. No alarms were in place to warn of this misadventure, and the lack of ventilation was only noticed on direct clinical observation. The respondent commented that he considered the "on/off" switch on this make of ventilator to be poorly positioned and designed.
Clinical monitoring alone may not be sufficient to ensure the safety of critically ill patients when they are moved from one location to another. Pulse oximetry, an airway pressure alarm and capnography are recommended. Furthermore, medical staff and hospitals involved in the transport of mechanically ventilated patients must have a plan of action for when the oxygen supply fails or when the ventilator or circuit become disabled.
Monitoring Hazards (4 cases)
There were 3 reports of skin abrasions or petechiae from the cuff of an automated blood pressure (BP) monitor. In all cases BP was recorded 3 or 5 minutely, the operation lasted less than 2 hours, and recorded pressures were not reported to be excessively high. It is not uncommon for patients to complain about the pain produced by an automated BP monitor when BP is measured preinduction, and there are regular reports in the literature of these devices producing skin and nerve trauma. The fourth case was one of massive epistaxis following insertion of an oesophageal temperature probe through the nose. If practical, use the oral route.
Needlestick Injuries (4 cases)
In one case the anaesthetist received a needlestick injury from the syringe used to inject through a rubber bung in a cannula, and in another the assistant was stuck by a cannula stylet left lying beside the patient. In the third, an assistant was stuck through a plastic ampoule when the anaesthetist was drawing up drugs, and in the fourth one the anaesthetist was stuck by the needle and syringe to be used for intradermal injection of local anaesthetic. Measures such as "sharps containers", blunt drawing up cannulae and needle less injection ports have been introduced into anaesthetic practice in many centres; if these measures had been instituted, the first two needlestick incidents may not have occurred. However, needles must still be used in certain areas of anaesthetic practice, such as intravenous cannula insertion and subcutaneous or intradermal injections. Education programs and needle handling protocols need to be developed to further reduce the risk of disease transmission.
Miscellaneous Incidents: Environmental and Operating Room Safety (4 cases)
The first of these incidents involved the gross contamination of an anaesthetizing location with isoflurane vapour. In a CT scan room, in the 36 hours between cases, the oxygen rotameter and the vaporizer of an anaesthetic machine were left on, with an oxygen flow of 8 IImin and a vaporizer dial setting of 0.5070. When the room was eventually opened, it was described as reeking of isoflurane vapour. One wonders how often the mistakes of this incident pass undetected in the well-ventilated operating suite.
The second incident involves equipment of poor design. A three-wheeled drip stand to which a fluid-warming bath was attached was knocked over, water was spilt over the floor, and the top of the metal pole just missed the patient's head as it fell. This is a common event in some hospitals; three-wheeled stands should be replaced with five wheeled ones.
The ergonomics of the theatre environment may also impinge on the safety of the anaesthetized patient. Two incidents involved potential serious injury to the anaesthetist secondary to poor work place design. On both occasions the anaesthetist considered himself fortunate not to have been severely concussed, and in both instances the clinician had an unconscious patient in his care. In the first case, the reporter tripped and fell over an outstretched cable strewn across the theatre as he made his way from the patient's side to the head Anaesthesia and Intensive Care, Vol. 21, No. 5, October, 1993 of the bed to intubate the trachea of the newly anaesthetized patient. The second incident arose when the anaesthetist narrowly missed bumping his head on an overhead power box positioned immediately above the patient's head. These incidents highlight the need for great care in the arrangement of theatre equipment and cables, and also raise the seldom addressed issue of the immediate management of the patient and his or her anaesthetist where the latter becomes acutely impaired -an event which may occur at any hour of the day.
